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THE CONCEPT 


This is an idea, not a blueprint or a set of plans. It has not been tested. 

The idea was to provide a simpler version of Bob Neal’s compressor as 
shown in his US Patent #2,030,759. Neal’s compressor unit was a poured 
block designed to replace an auto engine. We have no important details of 
the engine that are not included in the patent and our interview with Bob 
Neal’s son. Please reference our book The Magic Valve. 

This radial compressor concept is a departure from the V- or flathead 
engine configuration that Bob Neal used. This idea uses Black Amalgon 
cylinder tubing, a filament-wound machinable tubing made of epoxy 
impregnated with Teflon. It does not require lubrication. However, no 
attempt was made to evaluate the thermal properties of the material for use 
as compressor cylinders. It is normally sold for use in actuator cylinders 
(air powered pistons for moving and positioning, providing a power push, 
etc.) Most compressor cylinders incorporate fins to radiate heat, which 
this material obviously does not. Fins could be added to the heads which 
are held onto the tops of the cylinders by tie-rod bolts. 

The idea was to design a bolt-together system using no castings and little 
or no welding. Simple o-ring seals are called for in all locations. Simple 
ball-and-spring check valves are called for. The parts would have to be 
made by a machine shop. The drawing is not dimensioned because it is 
not a complete design ready to build. No engineer has evaluated this 
design for needed strength or safety. 

Obviously there is room for improvement in this design, but it is a place to 
start. It has been assumed that the Neal tank is replenished by providing a 
pulsating intake of ambient air compressed to a lower pressure than the 
tank it’s going into. The pulsating air would build up pressure and 
rarefaction waves by means of reflection/compounding in a series of check 
valves tuned to a resonant frequency by proper spacing. 

PNEUMATIC OPTIONS RESEARCH LIBRARY 3 

www.AirCarAccess.com 




A POWER PRIMER: AN 
,K THEWGRNALT!roMBUSTION ENG 
GENERAL MOTORS, 194 








mm | 
















MODEL CRAFSTMAN MAGAZINE, 1933 
LINDSAY PUBLICATIONS REPRINT, 2000 


Build this Compressed Air Engine 
For Your Model Airplane 

by Joseph S. Ott 

The Model Craftsman • May 1933 


This article will explain, in 
simple working terms how to con- 
struct a real featherweight com- 
pressed air series of motors from 
one-to six cylinders. These same 


motors can easily be converted to 
the rotary style by those who may 
prefer that type. The rotary is 
slightly heavier than the radial or 
stationary cylinder type. The writer 
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does not mean, by stating that the 
rotary is heavier, that it is actually 
very much heavier. No! for ex- 
ample, a three-cylinder, which is 
the ideal type and one of the best 
performers, was built for compari- 
son and its total weight was actu 
ally only 28 grams, not even an 
ounce. It is well to state at this time 
that if your motor weighs as much 
as 1 -1 /2 ounces, it still can be con- 
sidered very light and in the feath- 
erweight class. The advisable pro- 
cedure is to study all the sketches 
and pictures thoroughly and de- 
cide definitely upon the number of 
cylinders you wish to have on your 
completed motor. The writer of 
this article strongly indorses a 
three-cylinder motor. This type wil 
give a maximum power in relation 
to its length of run on a tank full 
of compressed air. It will fly a 
model having a wing spread of 
from five to eight feet and swing a 
propeller with sufficient pulling or 
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pushing power for real flight effi- 
ciency. By using a propeller mea- 
suring from 12" to 
20", you may expect 
between 700 and 
1600 revolutions per 
minute. The R.P.M. 
are dependent on 
the pitch of the pro- 
peller. To be exact, 
the length and pitch 
of the propeller used 
are the governing 
factors for the de- 
rived revohations per 
minute speed. 

FRAME 

The first move in 
the construction of the motor is to 
make the metal frame which holds 
the cylinders in position. This is 
best made of hard bronze, but 


brass may be used quite success- 
fully. Lay out the piece of metal to 
be cut and a steel scratch 
point draw out the design 
for the number of cylinders 
desired. The frame metal is 
about 1/32" thick 
and can be cut out 
with a scroll saw 
and finished to 
proper size with a 
file. 

Small holes can be 
drilled along the 
design scratched 
on the metal for 
the admission of 
the saw blade. See 
the drawing of the 
three-cylinder frame for determin- 
ing your dimensions. The “T" 
shaped ends of the frame are care- 
fully formed to fit the contour of 



i'.ompressed air motor constructed 
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the outside cylinder wall. 

BEARING 

The bearing or Brass Shaft 
Sleeve is next to consider. Study the 
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drawing and cut the 
piece of brass tubing to 
the correct length. 
Square up the ends of 
the tubing with a file. 
The shaft sleeve bearing 
is next soldered into the 
center hole of the frame. It 
is very essential that the 
frame and bearing be exactly 
at right angles to one and the 
— . other. A good plan is to drill a 

UUP/JLUMin - 'Sr/AFT hole large enough to fit the 

bearing in a block of hard wood, us- 
ing a drill press so that the hole will be really 
vertical. Insert the bearing in the hole and slip the 
frame over it so that it will lay flat on the block of 
wood. Allow the bearing to protrude through the 
frame hole for about 1/32". Use a hot soldering 
iron, which flows the solder freely. A hasty half- 
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soldered job is to be ^ 

avoided, as the mo- ^ 16 

tor will only break — j 

later. Use a good , 

non-corrosive flux 

I 

in conjunction with jg ,♦ , 
hard alloy solder 
and a little touch N \ 

with a hot soldering ., j 

iron will flow the — j — ^j! 

solder so that you jl 

will have a strong * sa 

everlasting job. The 
inlet holes and the ■Pu&tLUM/n 

main feeder hole CofYrtECT//v<r ]poo 
should be drilled after the bearing 
and the frame are soldered to- 
gether as then the holes can be 
lined up in their proper relation 
with the frame arms. 

CYLINDERS 

The cylinder is cut from 1 /2" 
inside diameter brass tubing. Care 
should be executed to get the cyl- 
inders the proper length. If the cyl- 
inder is too short the top of the 
piston will hit against the top of 
the cylinder. To be on the safe side, 
cut the cylinder 1 /16” longer than 
shown in the drawing and in fit- 
ting, file a little off to get the exact 
length desired. Small .015 of an 
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£ __ _ „ inch thick washers 

VT should be soldered 

'? to the cylinders to 

form the heads. 
Before assembling 
' *4 c .yl’ nc *ers onto 

^ ‘'J the frame, make 

up the remaining 
T-*- parts, as they are 

1 necessary for fit- 

. 0 + 0 - 4 - tin S purposes. 

When you have 
one piston and rod 
JMtn assembled, insert 

r POO a small .015 thick 

washer into the cylinder, push the 

piston into place with 

the shaft crank arm on 1 
the full upward stroke, 
then solder the cyl- 
inder in its position on 
the frame. This will U|<p 
allow plenty of clear- ^ 
ance and no excessive 
air space will be lost. 

When soldering the 
cylinder feeder pipes, i 
be sure 
the small 

holes are — 

not filled 

up with J3t&on 

the sol- CV/ 
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der. In soldering these feeder pipes 
onto the bearing, do not push the 
pipe ends into the holes, just allow 
them to lay snugly over the hole 
and solder. If they are pushed 
through too far, the pipe ends may 
interfere with the rotation of the 
shaft inside the bearing. 

CYLINDER FEEDER PIPES 

The cylinder feeder pipes are 
made up of 

1/8” brass tubing, with an inside 
hole diameter of 1/16". Study the 
drawing before attempting to 
shape the feeder pipes. There is 
quite a trick to bending small tub- 
ing without losing the inside hole 

f i area and also avoiding 

kinking and folding of 

_ * r the pipe. After 

^ much experi 
menting, the 
writer discovered 
the following simple methods: 
Secure a small strong steel 
spring or length of steel piano 
wire that will just fit into the 
inside tubing diameter. The 
tube will not usually bend in 
its original 
Sep cold, hard- 

I ened state, so 

/ ip— * it is heated, 

I * taking out 

* 7<so// v®- the temper. It 
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get a cherry red, and then allow it 
to cool off. It may be immersed in 
water to hasten the cooling. The 
tube may then be bent to the 
desired shape without losing 
its inside hole diameter. Another 
method of bending the feeder 
pipes is to put the cold tubes into 
a shallow pan and 
melt rosin, so that 
it will flow into the 
tubing. This is best done by cook 
ing the hole over a gas flame. Fish 
out the tubes and allow them to 
cool off with the rosin inside them. 
You can then bend them to shape 
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the pistons, a clearance fit of, from 
one to two thousandths between 
them and the cylinder will be safe. 
If the pistons are made to fit closer 
they will tend to stick. It has been 
found that a large clearance is 
better than a close fit. No air 
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and heat them to remove the rosin. 

PISTONS 

The pistons are made of duralumin 
and are provided with a small 
3/32" diameter hole in their head 
for the admission of the piston rod 
fitting. Study the drawing of the 
piston and piston 
| rod fitting before ac- 
tually starting their 
construction. 
. making, 


when the shaft is in place. The tim- 
ing is the most important feature 
and should be made a very precise 
job. In no case must the air begin 
to enter the cylinder until the crank 
throw is actually over the past top 
dead center by 15 degrees. This 
might seem a whole lot to those 
familiar with large motor construc- 
tion, where the engine actually 
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will escape if a medium or 
even a heavy motor car oil is used 
for lubrication. Avoid the use of 
light household machine oils com- 
monly found in most every home. 
The perfect working piston clear- 
ance is just .001” between the cyl- 
inder and the piston. 

SHAFT 

The working of the whole 
motor depends on the proper 
construction of the shaft. It 
should be made so that it has a 
very close fit inside the shaft 
sleeve but should not rub. The 
clearance be- 
tween the shaft 
and the sleeve 
should be .0005" and it is neces- 
sary to have the fit just right so that 
the shaft will ttlrn very readily. The 
whole frame 

should spin 
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fires before the piston reaches top 
dead center. The writer has spent 
much time making different shafts 
and finding the best positions for 
the intake of air. The outcome of 
these extensive experiments is very 
carefully plotted for the builder in 
the drawings. Remember, that 
there is no firing necessary here 
and the compression needed in an 
internal combustion motor is not 
the case with compressed air. The 
air pressure is always present and 
constant, in fact, just "raring" to go 
and only will the motor go when 
the timing is correct. The writer is 
not tryingto make thisjob look too 
difficult, but only impressing the 
reader that successful operation of 
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the motor depends on the accuracy 
of the timing. If the air enters just 
a little too soon, the best made 
compressed air motor will only 
stand still in that position. With a 
little careful attention to the tim 



ing chart, the motor will be so 
timed that it will run very fast and 
have plenty of power. It is well to 
state here that th^ intake of air in 
each cylinder is dependent on the 
size of tubing used for feeder pipes. 
It is a good policy to draw up a tim- 


ing chart three to five times larger 
than full size and then plot the re- 
lation between the fits on the shaft 
and the feeder pipe openings ac- 
cordingly. The exhaust is simple, 
just opposite the intake, drill a 
small hole, using a 3/32" drill, and 


later ream the hole out with a 
larger sized drill, say about 5/32" 
If for any reason, you need more 
exhaust, increase the diameter of 
this hole up to 3/16", which is still 
safe. 




